Introduction Virus isolation, genome amplification and sequencing
RNeasy Mini Kit (QIAGEN, Germany), and cDNA synthesis was carried out using an oligo 
168
Sequence analyses 169 The P1 sequences obtained in this study and related FMDV O/ME-SA strains obtained 170 from GenBank were aligned using Clustal W. A maximum likelihood phylogenetic tree was 171 constructed using GTR nucleotide substitution model and 10,000 bootstrap replicates 172 implemented in MEGA 7. The genetic distance between sequences was computed using the p- 
184
Antigenic analyses 185 In order to determine the antigenic relationship (r-value) between the field virus strains 186 and the vaccine virus strain, a two-dimensional virus neutralization assay (2D-VNT) was 187 performed as previously described (51) using bovine vaccinate serum (BVS) against the the LFBK-αVβ6 cell monolayer was used as an indicator system in the neutralization assay.
190
The serum titre was calculated from the regression data as the log 10 reciprocal serum dilution 
Results

207
Duration of persistent infection
208
FMDV RNA was detected in OPF samples from cattle and buffalo throughout the 209 study. In both cattle and buffalo, the proportion of carriers was not significantly different 210 between convalescent (post-clinical) and subclinical animals (Fig 1) . In cattle, the proportion 211 of FMDV RNA positive animals was 100% at 3 months post-outbreak, but fell significantly 212 (χ 2 =6.58, df=1, p=0.01) to 72% at 5 months post-outbreak, and remained approximately 70% 213 at 7 and 10 months post-outbreak. However, a large proportion of cattle apparently cleared the 214 infection between 10 and 13 months post-outbreak, as FMDV RNA was recovered from 215 significantly fewer (7%;χ 2 =18.8, df=1, p<0.0001) cattle at 13 months post-outbreak ( Fig 1A) .
216
In buffalo, the proportion of FMDV RNA positive animals was 100% at 3 months post-217 outbreak, and remained >90% from 5 to 10 months post-outbreak. Similar to the trend in cattle, 218 the proportion of FMDV RNA-positive buffalo fell significantly (χ 2 =5.76, df=1, p=0.02) to 219 17% at 13 months post-outbreak (Fig 1B) . Overall, the proportion of animals from which 220 FMDV RNA was detected tended to be higher in buffalo compared to cattle, however the 221 difference was not significant. indicate the total number of animals sampled at each sampling period.
225
Infectious FMDV was isolated from OPF samples from cattle through 7 months post-226 outbreak and from buffalo throughout the study (Fig 2) . Similar to FMDV RNA detection, the 227 proportion of carriers as determined by VI was not significantly different between convalescent 228 and subclinical animals. FMDV was isolated from 59% of cattle at 3 months post-outbreak,
229
however the proportion of VI-positive cattle fell significantly (χ 2 =12.82, df=1, p=0.0003) to 10% at 5 months post-outbreak. FMDV was isolated from 3% of cattle at 7 months post-231 outbreak, and virus was not isolated from any cattle after 7 months post-outbreak (Fig 2A) . In 232 buffalo, FMDV was isolated from 87% of animals at 3 months post-outbreak. Similar to the 233 trend in cattle, the proportion of VI-positive buffalo fell to 40% at 5 months post-outbreak,
234
however the decrease between the 3 & 5 month time points was not significant. The proportion 235 of VI-positive buffalo fell to 16% (n=6) at 13 months post-outbreak (Fig 2B) . The proportion 236 of VI-positive animals was higher in buffalo compared to cattle, and the difference was 237 significant at 7 and 10 months post-outbreak (χ 2 =8.91, df=1, p=0.003; χ 2 =5.46, df=1, p=0.02, 238 respectively). 
248
The 37 sequences recovered from OPF samples were collected during the carrier phase 249 from 27 different animals. Twenty-seven sequences were recovered from convalescent carrier 250 animals (10 sequences from 9 cattle, 17 sequences from 10 buffalo) and 10 sequences were 251 from subclinical carrier animals (6 sequences from 4 cattle, 4 sequences from 4 buffalo) which 252 had never had clinical signs of FMD. Multiple isolates were recovered from 8 animals.
253
In the maximum likelihood (ML) phylogenetic tree based on P1-coding region, all 254 sequences recovered in the current study were confirmed to align within sublineage O/ME-SA/Ind2001d (Fig 3) 
VP1-209 P P P(8)/A(1) P P P (Table   293 3). These consistent changes across animals may be candidate markers of virus adaptation 294 during their persistent phase. 1740  580  VP1  T  T  T  T  T  C  T  T  T  C  T  T  T  T  T  T  T  T  2  S   1971  657  VP1  T  T  T  T  T  C  T  T  T  T  T  T  T  T  T  T  T  C  2  S   1980 660 diversifying selection, of which 10 codons were in VP3, 9 were in VP1, and 8 were in VP2.
314
Additionally, codon 61 in the highly conserved VP4 region was under episodic selection. 
Antigenic variation in FMDV carrier virus isolates
355
The antigenic characteristics of outbreak and carrier-derived FMD viruses in relation
356
to the current in-use vaccine strain O/IND/R2/1975 was determined using 2D-VNT (Table 5) .
357
The outbreak virus (C6670 and C5636) had an antigenic relationship value (r-value) of 0.6, vaccine matching at later dates in at least in 11 isolates. However, in four animals a virus collected at a later time point had a higher r-value than a virus collected earlier in the study 369 (Table 5) . 
388
In the current study, the majority of persistently infected cattle and buffalo cleared the FMDV RNA detection, between 10 and 13 months post-outbreak, which was similar to a 394 previous report of an O/ME-SA/Ind2001d outbreak on two distinct dairy farms in India (16).
395
However, the decrease in the proportion of persistently infected animals was reported to be 396 more gradual for persistently infected animals under experimental conditions (15) and another 397 field study (17). The significant decrease in the proportion of carrier animals between 10-13 months in this study may be due to differences in virus strains or host factors (vaccination 399 status, husbandry, species) compared to previous studies. Alternatively, the decrease noted in 400 this study may be an artefact of sample handling or laboratory artefacts.
401
Similar to previous reports, there was no difference in the proportion of carriers or in 402 the duration of persistence between convalescent and subclinically infected animals (16, 55).
403
Additionally, the proportion of animals from which FMDV RNA was recovered was similar 404 between cattle and buffalo, however infectious FMDV was isolated from a higher proportion 405 of animals, and for a longer duration in buffalo compared to cattle. This may reflect differences 406 in host-virus interactions between cattle and buffalo that may enable longer survival in buffalo.
407
Alternatively, differences in secretory antibodies (avidity or quantity) between cattle and 408 buffalo may decrease the successful recovery of infectious virus from cattle samples. However,
409
the small sample sizes in this study preclude definitive interpretation of this finding. 
